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CIRCUIT FOR GENERATING SILICON ID FOR PLDS 

Field of the Invention 

The present invention relates to a method and/or 
architecture for generating a silicon ID generally and, more 
particularly, to a method and/or architecture for generating a 
silicon ID in a programmable logic device (PLD) . 

Background of the Invention 

Implementing JTAG compliant devices on integrated 
circuits (ICs) is an industry trend. The Institute of Electrical 
and Electronics Engineers, Inc. (IEEE) publishes a variety of 
specifications, such as the IEEE 1149.1 standard, published in 
1990, which is hereby incorporated by reference in its entirety. 
An IEEE 1149.1 compliant device has an identification (ID) code 
register. The identification code register is a 32-bit register 
that allows the manufacturer, part number, and version of a device 
to be determined using the JTAG protocol. The IEEE standard 1149.1 
permits implementation of a unique ID code for devices differing 
from each other only in packages or metal options. 
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Referring to FIG. 1, a block diagram of a JTAG test 
access port (TAP) 10 is shown. The test access port 10 has an 
input 12 that receives a test data input (TDI) , an input 14 that 
receives a test clock signal (TCK) , an input 16 that receives a 
test mode select signal (TMS) , an input 18 that receives a test 
reset signal (TRST) , and an output 2 0 that presents a test data 
output signal (TDO) . The test access port 10 can have a number of 
registers 22a-22f and a TAP controller 24. The registers 22a-22f 
can receive the signal TDI and present the signal TDO. The TAP 
controller 24 controls the sequence of operations of the test 
access port 10 in response to the signals TCK, TMS and TRST. 

The register 22d is a 32-bit ID code register. The ID 
code register can contain 32 bits that identify the part number, 
version, and manufacturer's identity for the device containing the 
test access port 10. 

Referring to FIG. 2, a more detailed block diagram of the 
register 22d of FIG. 1 is shown. The ID code register 22d has a 
portion 26, a portion 28, a portion 30, and a portion 32. The 
portion 2 6 contains 4 bits identifying the version number of 
silicon die of the IEEE 1149.1 compliant device. The portion 28 
contains 11 bits that identify the manufacturer of the die using a 
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compact form of the JEDEC identification code. The portion 3 0 
contains a single bit (i.e., the least significant bit of the ID 
code register 22d) . The portion 30 is always set to a binary 1. 
The portion 3 0 indicates the presence of the ID code register in a 
IEEE 1149.1 compliant device. The portion 32 contains 16 bits that 
represent a unique part number for the device. In a conventional 
device, the portions 26-30 are hard coded and the portion 32 
consists of a combination of hard coded bits and bond encoded bits. 

The use of hard coded bits and bond encoded bits can 
produce a unique identification code for devices differing from 
each other only in packages or metal options. The device ID cannot 
be changed after fabrication is complete. 

When a single combination of die and package can be sold 
as separate IEEE 1149.1 compliant parts, multiple device IDs are 
required. The use of hard coded and bond option encoded ID bit 
does not allow a single combination of die and package to have 
multiple ID codes. 
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Summary of the Invention 

The present invention concerns an apparatus comprising a 
circuit configured to select one of a number of identification (ID) 
codes in response to a voltage level at each of a number of pins. 

The objects, features and advantages of the present 
invention include providing a method and/or architecture for 
generating a silicon ID in a programmable logic device (PLD) that 
may (i) provide flexibility of marking and marketing the same die 
on the same package as several different devices, (ii) provide 
multiple device IDs for a single combination of die and package 
that may be sold as separate IEEE 1149.1 compliant parts, and/or 
(iii) allow changing a device ID by changing package markings. 

Brief Description of the Drawings 

These and other objects, features and advantages of the 
present invention will be apparent from the following detailed 
description and the appended claims and drawings in which: 

FIG. 1 is a block diagram illustrating a JTAG Test Access 

Port ; 

FIG. 2 is a detailed block diagram illustrating an 
instruction register of the test access port of FIG. 1; 
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FIG. 3 is a block diagram illustrating a preferred 
embodiment of the present invention; 

FIG. 4 is a block diagram illustrating an alternative 
embodiment of the present invention; 

FIG. 5 is a logic diagram illustrating a logic circuit of 
FIG. 4; and 

FIG. 6 is a schematic diagram illustrating an example of 
hard encoded information. 

Detailed Description of the Preferred Embodiments 

Referring to FIG. 3, a block diagram of a device 90 
implemented in accordance with a preferred embodiment of the 
present invention is shown. The device 90 may be an IEEE 1149.1 
compliant device. The device 90 may have a number of input pins 92 
that may be designated, in one example, as voltage supply pins 
and/or voltage supply ground pins. The device 9 0 may have an 
output 94 that may present a signal (e.g., TDO) . The signal TDO 
may be a test data output signal in accordance with the IEEE 
1149.1-1990 standard (JTAG) . The signal TDO may comprise an 
identification (ID) code (e.g., IDCD) for the device 90 in response 
to a JTAG identification request. The identification code IDCD may 
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be, in one example, a 32 bit JTAG ID code (e.g., IDCD<31:0>). The 
identification code may identify, in one example, a version number, 
a part number, and a manufacturer number for the device 90. 
However, the identification code may be implemented with any number 
of bits or identification information necessary to meet the design 
criteria of a particular application. 

In one example, the identification code presented in the 
signal TDO may be one of a number of identification codes 
programmed into the device 90 using hard coded bits (e.g., metal 
options) , bond encoded bits, or any other appropriate programming 
means (e.g., look-up table, ROM, EPROM, etc.). The identification 
code presented in the signal TDO may be selected from the number of 
programmed identification codes in response to voltage levels 
presented to the pins 92. In one example, the voltage levels 
presented to the pins 92 may be encoded in the identification code. 

The device 90 may comprise a register 100. In one 
example, the register 100 may be an identification code register of 
a JTAG compliant IC. The register 100 may comprise a portion 102, 
a portion 104, a portion 106, and a portion 108. The portion 102 
may comprise, in one example, 4 bits (e.g., IDCD<31:28>) that may 
be encoded to indicate a version number for the IC. The portion 
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104 may comprise, in one example, 11 bits (e.g., IDCD<11:1>) that 
may be encoded to indicate a manufacturing number. The portion 106 
may comprise, in one example, a single bit (e.g., IDCD<0>) that may 
be set to a binary 1 to indicate the presence of the register 100 
in a particular IC. The portion 108 may comprise, in one example, 
16 bits (e.g., IDCD<27:12>) that may be encoded to indicate a part 
number of the IC. However, the number of bits in each of the 
portions 102-108 may be varied to meet the design criteria of a 
particular application. 

In one example, the portions 102-106 may be hard coded 
and the portion 108 may be provided by a logic circuit 110. The 
circuit 110 may have an input 112 that may receive one or more 
signals from one or more bond options, an input 114 that may 
receive one or more signals from one or more pins, an input 116 
that may receive one or more signals from one or more metal 
options, and an output 118 that may present the portion 108 of the 
register 100. The total number of bond options, metal options, and 
pins may be greater than the number of bits of the register 100 
presented by the circuit 110. The circuit 110 may be configured, 
in one example, to generate a 16 -bit part number in response to a 
logical combination of the inputs 112, 114 and 116. In one 
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example, a bond option connected to the input 112 may be connected 
to either a voltage supply (e.g., VCC) or a voltage supply ground 
(e.g., VSS) . The pins connected to the input 114 may likewise be 
connected to either the voltage supply VCC or the voltage supply 
ground VSS. Depending on the part number desired for a particular 
device the pins may be labeled as either VCC, VSS, or any other 
appropriate label . 

Referring to FIG. 4, a block diagram of a circuit 200 is 
shown illustrating an alternative embodiment of the present 
invention. The circuit 200 may be configured to generate, in one 
example, 2 8 bits of the ID code contained in the ID code register 
100 (e.g., IDCD<27:0>). However, the circuit 200 maybe configured 
to generate any portion of the ID code to meet the design criteria 
of a particular application. The circuit 200 may have an input 202 
that may receive a signal (e.g., CNFG) , an input 204 that may 
receive a signal (e.g., DEV) , an input 206 that may receive a 
signal (e.g., DVID) , an input 208 that may receive a signal (e.g., 
MCBIT) , an input 210 that may receive a signal (e.g., VGND) , an 
input 212 that may receive a signal (e.g., VOLTBIT) , an input 214 
that may receive a signal (e.g., VPWR) , and an output 216 that may 
present the ID code to the register 100. 
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Each of the signals CNFG and DEV may be implemented as a 
single bit that may be generated in response to a voltage level 
presented to a pin. For example, the signal CNFG may have a first 
state (e.g., 0) that indicates a non-volatile version of a device 
and a second state (e.g., 1) that indicates a volatile version of 
the device. The signal DEV may have a first state (e.g., 0) that 
may indicate a first category of part (e.g., high density) and a 
second state (e.g., 1) that may indicate a second category of part 
(e.g., low priced). However, the signals CNFG and DEV may be 
implemented with any number of bits necessary to meet the design 
criteria of a particular application. 

The signal DVID may be implemented as a number of bits 
that may indicate a package style. For example, the following 
Table 1 illustrates an example where the signal DVID is implemented 
with 3 bits: 



9 



0325.00420 
CD00038 



TABLE 1 



rdCKaye 




PQFP 2 08 


000 


FBGA 256 


010 


BGA 352 


Oil 


FBGA 484 


100 


FGBA 676 


110 



However, other number of bits and packages may be implemented 
accordingly to meet the design criteria of a particular 
application. 

The signal MCBIT may be implemented as a number of bits 
that may indicate a device characteristic (e.g., a number of macro 
cells in the device, etc.). For example, the following Table 2 
illustrates an example where the signal MCBIT is implemented with 
3 bits that may be encoded to indicate a number of macrocells of 
the device: 
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TABLE 2 



Device 


J/iL^O _l l < z . u > 


H £ fi 
/DO 


n n o 


1152 


001 


1536 


010 


2048 


Oil 


2560 


100 


3200 


101 



However, other encoding schemes and/or characteristics may 
implemented accordingly to meet the design criteria of a particular 
application. 

The signal VOLTBIT may be implemented, in one example, as 
a single bit. The signal VOLTBIT may be used to indicate an 
operating voltage of a particular device. For example, the signal 
VOLTBIT may have a first state (e.g., 0) that may indicate an 
operating voltage of 1.8V and a second state that may indicate an 
operating voltage of 3.3V. The signal VOLTBIT may be implemented 
(i) using other numbers of bits and/or (ii) to indicate other 
operating voltages as may be necessary to meet the design criteria 
of a particular application. 

In one example, the four most significant bits 
IDCD<31:28> may be hard coded (as described in connection with FIG. 
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6) . The eight most significant bits of the ID code generated by 
the circuit 200 (e.g., IDCD<27:20>) may be similarly hard coded. 
The remaining 8 bits of the ID code generated by the circuit 200 
(e.g., IDCD<19:12>) may be generated in response to a logical 
5 combination of the 9 bits comprising the signals DVTD, VOLTBIT, 
MCBIT, CNFG, and DEV. However, other numbers of bits may be used 
to meet the design criteria of a particular application. 
Q The logic of the circuit 2 00 may be implemented using a 

J software design tool such as the VERILOG hardware description 
fib language (HDL) as defined by the IEEE 13 64-1995 Standard. The 
m following is an example of Verilog source code that may be used to 
implement the circuit 200. 

Module c39ccb_idcode (idcd, dev, cnfg, dvid, voltbit, mcbit, vpwr, vgnd) ; 
O output [2 7:0] idcd; 

15 input dev, cnfg, voltbit; 

input [2:0] dvid; 

input [2:0] mcbit; 

input vpwr; 

input vgnd; 
2 0 wire [8:0] tmp; 

reg [7:0] idcd_tmp; 
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/* this concatenates the manufacturing code, the idcd_tmp and the most 
significant 8 bits which are zero for this device */ 

wire [27:0] idcd= ( 8 ' bOOOOOOOO , idcd_tmp, 11 ' bOOOOOHOlOO , 1 ' bl) ; 
5 //Cypress's manufacturing code is 34hex 

/* mcbit 

000 unused cannot be used in the future 

001 768 
010 1536 

CD 011 spare , codes are provided for future use 

fy 100 2560 

m 101 3200 

jSj HO 256 

r. in 512 

^% Voltbit 

i u 01.8 

Q Packages (devid) 

000 208 PQFP 

010 256 FBGA 
20 011 352 BGA 

100 484 FBGA 

110 FBA 676 

111 spare 

25 cnfg 
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0 NV 

1 Volatile 
Dev 

0 3 9K 

1 38K 
*/ 

assign tmp = { mcbit, dvid, cnfg, dev, voltbit}; 
/* Don't have a 38K NV*/ 
Always® (tmp) 
begin 

case (tmp) // synopsys parallel-case full-case 

*/768 



9' 


bOOlOOOOOO : 


idcd_ 


tmp 




8 


bOOOOOOOO; 


9 


bOOlOOOOOl: 


idcd_ 


_tmp 




8 


bOOOOOOOl; 


9 


bOOlOOOlOO : 


idcd_ 


_tmp 




8 


bOOOOOOlO; 


9 


bOOlOOOlOl: 


idcd_ 


_tmp 




8 


bOOOOOOll; 


9 


bOOlOOOHO : 


idcd_ 


_tmp 




8 


bOOOOOlOO; 


9 


bOOlOOOlll: 


idcd_ 


_tmp 




8 


'bOOOOOlOl; 


9 


bOOlOlOOOO : 


idcd_ 


_tmp 




8 


f b00000110; 


9 


•bOOlOlOOOl: 


idcd_ 


_tmp 




8 


'bOOOOOlll; 


9 


'bOOlOlOlOO : 


idcd_ 


_tmp 




8 


'bOOOOlOOO; 


9 


'b001010101: 


idcd_ 


_tmp 




8 


l b00001001; 


9 


'bOOlOlOHO : 


idcd_ 


_tmp 




8 


'bOOOOlOlO; 


9 


'bOOlOlOlll: 


idcd_ 


_tmp 




8 


'bOOOOlOll; 
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9 'bOOlOHOOO : idcd_tmp = 8'b00001100; 
9'bOOlOllOOl: idcd_tmp = 8 ' bOOOOHOl ; 
9'b001011100: idcd_tmp = 8 ' bOOOOlllO ; 
9'bOOlOlllOl: idcd_tmp = 8 f b00001111; 
9'bOOlOllllO: idcd_tmp = 8'bOOOlOOOO; 
9 'bOOlOlllll : idcd_tmp = 8'bOOOlOOOl; 
9 'bOOHOOOOO : idcd_tmp = 8'bOOOlOOlO; 
9 'bOOHOOOOl : idcd_tmp = 8'bOOOlOOll; 
9^001100100: idcd_tmp = 8'bOOOlOlOO; 
9 'bOOHOOlOl : idcd_tmp = 8'bOOOlOlOl; 
9 'bOOHOOHO : idcd_tmp = 8'bOOOlOllO; 
9 'bOOHOOlll : idcd_tmp = 8'bOOOlOlll; 
9 'bOOlllOOOO : idcd_tmp = 8 ' bOOOHOOO ; 
9 'bOOlllOOOl : idcd_tmp = 8'bOOOllOOl; 
9 'bOOlllOlOO : idcd_tmp = 8*b00011010; 
9 "bOOlllOlOl : idcd_tmp = 8 T b00011011; 
9'bOOlllOllO: idcd_tmp = 8'bOOOlllOO; 
9^001110111: idcd_tmp = 8'b00011101; 
9 'bOOllllOOO : idcd_tmp = 8 'bOOOllllO ; 
9 'bOOllllOOl: idcd_tmp = 8'bOOOlllll; 
9 'bOOlllllOO : idcd_tmp - 8'bOOlOOOOO; 
9 'bOOlllllOl : idcd_tmp = 8'bOOlOOOOl; 
9'bOOllllllO : idcd_tmp = 8'bOOlOOOlO; 
9^001111111: idcd_tmp = 8 f bOOlOOOll ; 

//1536 
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9'bOlOOOOOOO: 
9'bOlOOOOOOl: 
9 'bOlOOOOlOO : 
9'bOlOOOOlOl: 
9'bOlOOOOllO: 
9'bOlOOOOlll: 
9'bOlOOlOOOO: 
9 'bOlOOlOOOl : 
9'bOlOOlOlOO : 
9'b010010101: 
9 'bOlOOlOHO : 
9'bOlOOlOlll: 
9 'bOlOOHOOO : 
9'bOlOOllOOl: 
9'b010011100: 
9^010011101: 
9'bOlOOllllO : 
9'bOlOOlllll: 
9 'bOlOlOOOOO : 
9 ! b010100001 : 
9 'bOlOlOOlOO : 
9 'bOlOlOOlOl : 
9'bOlOlOOllO: 
9 •bOlOlOOlll 
9'bOlOllOOOO 



idcd_tmp = 
idcd_tmp = 
idcd_tmp = 
idcd_tmp = 
idcd_tmp = 
idcd_tmp = 
idcd_tmp = 
idcd_tmp : 
idcd_tmp = 
idcd_tmp = 
idcd_tmp : 
idcd_tmp : 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
: idcd_tmp 
: idcd_tmp 
: idcd_tmp 
: idcd_tmp 
: idcd_tmp 
: idcd_tmp 
: idcd_tmp 



8'bOOlOOlOO 
8 'bOOlOOlOl 
8 'bOOlOOHO 
8 'bOOlOOlll 
8 'bOOlOlOOO 
8 'bOOlOlOOl, 
8 'bOOlOlOlO 
8 'bOOlOlOll 
8 'bOOlOHOO 
8 'bOOlOHOl 
8 'bOOlOlllO 
8 'bOOlOllll 
: 8'bOOllOOOO 
: 8'b00110001 
: 8'bOOllOOlO 
: S'bOOllOOll, 
= 8'bOOllOlOO 
: 8'bOOllOlOl 
= 8 ! b00110110 
= 8'bOOllOlll 
= 8'bOOlllOOO 
= 8'bOOlllOOl 
= 8'bOOlllOlO 
= 8'b00111011 
- 8'bOOllllOO 
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9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

I /spare 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



bOlOHOOOl: idcd_tmp 

bOlOHOlOO : idcd_tmp 

bOlOHOlOl: idcd_tmp 

bOlOHOHO: idcd_tmp 

bOlOHOlll: idcd_tmp 

bOlOlllOOO : idcd_tmp 

bOlOlllOOl: idcd_tmp 

bOlOllllOO : idcd_tmp 

bOlOllllOl : idcd_tmp 

bOlOlllllO : idcd_tmp 

bOlOllllll: idcd_tmp 

bOHOOOOOO: idcd__tmp 

bOHOOOOOl : idcd_tmp 

bOHOOOlOO: idcd_tmp 

■bOHOOOlOl: idcdjzmp 

■bOllOOOHO: idcd__tmp 

■bOHOOOlll : idcd_tmp 

'bOHOlOOOO: idcd_tmp 

'bOHOlOOOl: idcd_tmp 

'bOHOlOlOO: idcd_tmp 

'bOHOlOlOl : idcd_tmp 

•bOHOlOHO : idcd_tmp 

■bOllOlOlll : idcd_tmp 

"bOllOHOOO : idcd_tmp 

17 



8 'bOOllllOlj 
8 'bOOlllllO; 
8 'bOOllllll; 
8 'bOlOOOOOO, 
8 'bOlOOOOOl, 
8 'bOlOOOOlO, 
8 "bOlOOOOll, 
8 'bOlOOOlOO, 
8 'bOlOOOlOl 
8 *b01000110 
8 'bOlOOOlll 

8 'bOlOOlOOO 
8 'bOlOOlOOl 
8'bOlOOlOlO 
8 'bOlOOlOll 
8 'bOlOOHOO 
8 'bOlOOHOl 
8 'bOlOOlllO 
8 T b01001111 
8 'bOlOlOOOO 
8 'bOlOlOOOl 
8 'bOlOlOOlO 
8 'bOlOlOOll 
8 'bOlOlOlOO 
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9 'bOHOHOOl : idcd_tmp = 8'bOlOlOlOl; 
9'bOllOlllOO: idcd__tmp = 8'bOlOlOllO; 
9'bOllOlllOl: idcd_tmp = 8'bOlOlOlll; 
9 'bOHOllllO : idcd_tmp = 8'bOlOllOOO; 
9'bOllOlllll: idcd_tmp = 8'bOlOllOOl; 
9 'bOlllOOOOO : idcd_tmp = 8'b01011010; 
9 'bOlllOOOOl : idcd_tmp = 8 ' bOlOHOll ; 
9 'bOlllOOlOO : idcd_tmp = 8 ' bOlOlllOO ; 
9'bOlllOOlOl: idcd_tmp = 8'bOlOlllOl; 
9 'bOlllOOHO : idcd_tmp = 8'bOlOllllO; 
9 'bOlllOOlll : idcd_tmp = 8'b01011111; 
9 'bOllllOOOO : idcd_tmp = 8'bOllOOOOO; 
9'b011110001: idcd_tmp = 8'bOllOOOOl; 
9 'bOllllOlOO : idcd_tmp = 8'bOllOOOlO; 
9 'bOllllOlOl : idcd_tmp = 8'b01100011; 
9'bOllllOllO: idcd_tmp = 8*b01100100; 
9^011110111: idcd_tmp = 8'bOllOOlOl; 
9^011111000: idcd_tmp = 8 ' bOHOOHO ; 
9 1 bOlllllOOl : idcd_tmp = 8^01100111; 
9 'bOllllllOO : idcd_tmp = 8'bOllOlOOO; 
9 'bOllllllOl : idcd_tmp = 8'bOllOlOOl; 
9'bOlllllllO : idcd_tmp = S'bOllOlOlO; 
9^011111111: idcd_tmp = 8'bOllOlOll; 

// 2560 

9 'blOOOOOOOO : idcd_tmp = 8'bOllOllOO; 
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9'blOOOOOOOl: idcd_tmp = 8 1 bOHOHOl ; 
9 'blOOOOOlOO : idcd_tmp = 8'bOllOlllO; 
9 'blOOOOOlOl : idcd_tmp = 8 f b01101111; 
9 'blOOOOOHO : idcd_tmp = 8'bOlllOOOO; 
9'blOOOOOlll: idcd_tmp = 8 1 bOlllOOOl ; 
9 'blOOOlOOOO : idcd_tmp = 8'bOlllOOlO; 
9 'blOOOlOOOl : idcd_tmp = 8'b01110011; 
9 'blOOOlOlOO : idcd_tmp = 8 ' bOlllOlOO ; 
9'blOOOlOlOl: idcd_tmp - 8'bOlllOlOl; 
9 'blOOOlOHO : idcd_tmp = 8'bOlllOllO; 
9 'blOOOlOlll : idcd_tmp = 8 ' bOlllOlll ; 
9 'blOOOHOOO : idcd_tmp = 8'bOllllOOO; 
9'blOOOllOOl: idcd_tmp = 8'bOllllOOl; 
9 'blOOOlllOO : idcd_tmp = 8 ! b01111010; 
9^100011101: idcd_tmp = 8'bOllllOll; 
9 'blOOOllllO : idcd_tmp = 8 ' bOlllllOO ; 
9'blOOOlllll: idcd_tmp = 8 1 bOlllllOl ; 
9'blOOlOOOOO : idcd_tmp = 8'bOllllllO; 
9'blOOlOOOOl: idcd_tmp = 8'bOlllllll; 
9 'blOOlOOlOO : idcd_tmp = 8'blOOOOOOO; 
9 'blOOlOOlOl : idcd_tmp = 8'blOOOOOOl; 
9'blOOlOOllO : idcd_tmp = 8 1 blOOOOOlO ; 
9'blOOlOOlll: idcd_tmp = 8'blOOOOOll; 
9 "blOOHOOOO : idcd_tmp = 8'blOOOOlOO; 
9 'blOOHOOOl : idcd_tmp = 8'blOOOOlOl; 
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9 1 blOOHOlOO : idcd_tmp 
9 'blOOHOlOl : idcd_tmp 
9'blOOllOllO : idcd_tmp 
9 'blOOHOlll : idcd_tmp 
9 'blOOlllOOO : idcd_tmp 
9'bl00111001: idcd_tmp 
9 'blOOllllOO : idcd_tmp 
9 'blOOllllOl: idcd_tmp 
9^100111110: idcd_tmp 
9'bl00111111: idcd_tmp 

9'blOlOOOOOO: idcd_tmp 

9'blOlOOOOOl: idcd__tmp 

9 'blOlOOOlOO : idcd_tmp 

9 'blOlOOOlOl : idcd_tmp 

9 'blOlOOOHO : idcd_tmp 

9 'blOlOOOlll : idcd_tmp 

9 'blOlOlOOOO : idcd_tmp 

9 'blOlOlOOOl : idcd_tmp 

9 'blOlOlOlOO : idcd_tmp 

9 'blOlOlOlOl : idcd_tmp 

9'bl01010110 : idcd_tmp 

9 'blOlOlOlOO : idcd_tmp 

9 'blOlOHOOO : idcd_tmp 

9 'blOlOHOOl : idcd_tmp 

20 



8 'blOOOOHO ; 
8 'blOOOOlll; 
8 'blOOOlOOO; 
8 'blOOOlOOl; 
8 'blOOOlOlO; 
8 'blOOOlOll; 
8 'blOOOHOO; 
8 'blOOOHOl; 
8 'blOOOlllO; 
8 'blOOOllll; 

8 'blOOlOOOO; 
8 T bl0010001; 
8 'blOOlOOlO; 
8 'blOOlOOll; 
8 'blOOlOlOO; 
8'bl0010101; 
8 'blOOlOHO; 
8 'blOOlOlll; 
8 'blOOHOOO; 
8 'blOOHOOl; 
8 'blOOHOlO; 
8 'blOOHOll; 
8 'blOOlllOO; 
8 'blOOlllOl; 
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9'blOlOlllOO: 
9 'blOlOlllOl: 
9'blOlOllllO: 
9'bl01011111: 
9 'blOHOOOOO : 
9'blOllOOOOl: 
9'blOllOOlOO: 
9'blOllOOlOl: 
9 f bl01100110: 
9'bl01100111: 
9'bl01110000: 
9'bl01110001: 
9 'blOlllOlOO : 
9^101110101: 
9'bl01110110: 
9^101110111: 
9'bl01111000: 
9'blOllllOOl: 
9'bl01111100: 
9'bl01111101: 
9^101111110: 
9'blOlllllll: 



idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd__tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd__tmp 
idcd_tmp 
idcd_tmp 
idcd__tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 
idcd_tmp 



8 'blOOllllO 
8 'blOOlllll, 
8 'blOlOOOOO 
8 'blOlOOOOl 
8 'blOlOOOlO 
8 'blOlOOOll 
8 r bl0100100 
8 'blOlOOlOl 
8 'blOlOOHO 
8 'blOlOOlll 
8 'blOlOlOOO 
8 'blOlOlOOl 
8'blOlOlOlO 
8 'blOlOlOll 
8 'blOlOHOO 
8 'blOlOHOl 
8 T bl0101110 
8 'blOlOllll 
8 'blOHOOOO 
8 'blOHOOOl 
8 'blOHOOlO 
8 f bl0110011 



// 256 



9 'bllOOOOOOO : idcd__tmp = S'blOllOlOO; 
9'bllOOOOOOl: idcd_tmp = 8 f bl0110101; 
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9 'bllOOOOlOO : idcd_tmp = 8'bl0110110; 
9'bll0000101: idcd__tmp = 8 T bl0110111; 
9'bllOOOOllO : idcd_tmp = 8'blOlllOOO; 
9 'bllOOOOlll: idcd_tmp = 8'blOlllOOl; 
9 'bllOOlOOOO : idcd_tmp = S'blOlllOlO; 
9 'bllOOlOOOl : idcd_tmp = 8'blOlllOll; 
9 'bllOOlOlOO : idcd_tmp = 8 ' blOllllOO ; 
9'bllOOlOlOl: idcd_tmp = 8 1 blOllllOl ; 
9 'bllOOlOHO : idcdjzmp = 8»bl0111110; 
9 'bllOOlOlll : idcd_tmp = 8^10111111; 
9 'bllOOHOOO : idcd_tmp = 8'bllOOOOOO; 
9 T bll0011001: idcd_tmp = 8'bllOOOOOl; 
9 'bllOOlllOO : idcd_tmp = 8'bllOOOOlO; 
9 'bllOOlllOl : idcd_tmp = 8'bllOOOOllj 
9^110011110: idcd_tmp = 8'bllOOOlOO, 
9^110011111: idcd_tmp = 8'bllOOOlOl, 
9 'bllOlOOOOO : idcd_tmp = 8'bllOOOllO, 
9 'bllOlOOOOl : idcd_tmp = 8'bllOOOlll, 
9'bllOlOOlOO: idcd_tmp = 8'bllOOlOOO 
9'bllOlOOlOl: idcd_tmp = 8'bllOOlOOl 
9 'bllOlOOHO : idcd__tmp = 8'bllOOlOlO 
9 'bllOlOOlll : idcd__tmp = 8'bllOOlOll 
9 'bllOHOOOO : idcd_tmp = 8'bll001100 
9 'bllOHOOOl : idcd_tmp = 8'bllOOllOl 
9^110110100: idcd_tmp = 8'bll001110 
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9'bllOllOlOl: idcd_tmp = 8'bllOOllll; 
9 'bllOHOHO: idcd_tmp = 8'bllOlOOOO; 
9'bllOllOlll: idcd_tmp = S'bllOlOOOl; 
9 'bllOlllOOO : idcd_tmp = 8'bll010010; 
9'bll0111001: idcd__tmp = 8 1 bllOlOOll ; 
9 'bllOllllOO : idcd_tmp = 8 ! bll010100/ 
9'bllOllllOl: idcd_tmp = 8'bll010101; 
9'bll0111110: idcd_tmp = 8'bllOlOllO; 
9'bll0111111: idcd_tmp = 8'bllOlOlll; 

// 512 

9 'blllOOOOOO : idcd_tmp = 8'bllOllOOO; 
9'blllOOOOOl: idcd_tmp = 8'bllOllOOl; 
9 'blllOOOlOO : idcd_tmp = 8'bllOllOlO; 
9 f blll000101: idcd_tmp = 8'bllOllOll; 
9'blll000110: idcd_tmp = S'bllOlllOO; 
9 'blllOOOlll : idcd_tmp = 8'bll011101; 
9'blllOlOOOO : idcd__tmp = 8'bll011110; 
9'blllOlOOOl: idcd_tmp = S'bllOlllll; 
9 'blllOlOlOO : idcd_tmp = 8'blllOOOOO; 
9'blllOlOlOl: idcd_tmp = 8'blllOOOOl; 
9 'blllOlOHO : idcd_tmp = 8'blllOOOlO; 
9'blllOlOlll: idcd_tmp = 8 ' blllOOOll ; 
9 1 blllOHOOO : idcd_tmp = 8 f blll00100; 
9'blllOllOOl: idcd_tmp = 8 ' blllOOlOl; 
9 'blllOlllOO : idcd_tmp = 8'blllOOllO; 
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9»blll011101: 
9'blll011110: 
9^111011111: 
9'bllllOOOOO: 
9'bllllOOOOl: 
9'bllllOOlOO : 
9 l bllll00101: 
9^111100110: 
9'bllllOOlll: 
9'blllllOOOO: 
9'blllllOOOl: 
9 'blllllOlOO : 
9'blllllOlOl: 
9^111110110: 
9^111110111: 
9^111111000 : 
9 'bllllllOOl: 
9 f blllllll00: 
9 f blllllll01: 
9^111111110: 
9'blllllllll: 
endcase 



idcd_tmp : 

idcd_tmp = 

idcd_tmp ■ 

idcd_tmp 

idcd_tmp 

idcd__tmp 

idcd_tmp 

idcd_tmp 

idcd_tmp 

idcd_tmp 

idcd_tmp 

idcd_tmp 

idcd_tntp 

idcd_tmp 

idcd_tmp 

idcd_tmp 

idcd_tmp 

idcd_tmp 

idcd_tmp 

idcd_tmp 

idcd_tmp 



= 8'blllOOlll 
= 8'blllOlOOO 
= 8'blllOlOOl 
= 8'blllOlOlO 
= 8'blllOlOll, 
= 8'blll01100 
= 8'blllOllOl 
= 8'blllOlllO 
= S'blllOllll 
= 8'bllllOOOO 
= 8'bllllOOOl 
= 8'bllllOOlO 
= 8'bllllOOll 
= 8'bllllOlOO 
= 8'bllllOlOl 
= 8'bllll0110 
= S'bllllOlll 
= 8 T blllll000 
= 8'blllllOOl 
= S'blllllOlO 
= S'blllllOll 



end 

endmodule 
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Referring to FIG. 5, a logic diagram of a circuit 250 
illustrating an implementation of the Verilog code using the 
Synopsis Design Compiler is shown. The circuit 250 may be 
configured to logically combine the metal optioned bits, the bond 
optioned bits, and pin inputs to generate an ID code. 

Referring to FIG. 6, a schematic diagram of a circuit 300 
illustrating the use of metal options to program a number of the 
bits of the ID code is shown. For example, the signal VOLTBIT may 
be generated in response to either the signal VPWR or the signal 
VGND based on a metal option 3 02 or a metal option 3 04, 
respectively. The signals VPWR and VGND may be used to set the 
particular states of the bits of the signals MCBIT , IDCD<31:28> 
(e.g., the most significant bits of the register 100), and other 
signals (e.g., IDCODE2<7 : 0>) . The signal VPWR may be presented to 
a gate of a transistor 306 and a source of a transistor 308. The 
signal VGND may be presented to a source of the transistor 3 06 and 
a gate of the transistor 308. A drain of the transistor 306 may be 
used to hard code a first state (e.g., "0") for the bits of the 
signals MCBIT, IDCD<31:28>, and IDCODE2<7 : 0> . A drain of the 
transistor 308 may be used to hard code a second state (e.g., "1") 
for the bits of the signals MCBIT, IDCD<31:28>, and IDCODE2<7 : 0> . 



0325.00420 
CD00038 

The hard coding may be implemented using metal options, fuses, 
anti-fuses, or any other appropriate hard coding technique (e.g., 
hard coding structures 310a-o) . The transistor 3 06 may be 
implemented, in one example, as one or more NMOS transistors. The 
transistor 3 08 may be implemented, in one example, as one or more 
PMOS transistors. However, other types of transistors may be 
implemented to meet the design criteria of a particular 
application. 

While the invention has been particularly shown and 
described with reference to the preferred embodiments thereof, it 
will be understood by those skilled in the art that various changes 
in form and details may be made without departing from the spirit 
and scope of the invention. 
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CLAIMS 

1. An apparatus comprising: 

a circuit configured to select one of a number of 
identification (ID) codes in response a voltage level at one or 
more pins . 

2. The apparatus according to claim 1, wherein said ID 
code is a silicon ID of an electronic part. 

3. The apparatus according to claim 1, wherein said 
number of ID codes are programmed using one or more options 
selected from the group consisting of metal options, bond options, 
and hard coded options. 

4. The apparatus according to claim 1, wherein said one 
or more pins are connected to either a voltage supply power or a 
voltage supply ground according to package markings. 

5. The apparatus according to claim 1, wherein said ID 
code comprises a part number for said apparatus. 
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6. The apparatus according to claim 5, wherein said ID 
code is combined with other identification codes. 

7. The apparatus according to claim 6, wherein said 
other ID codes comprise one or more codes selected from the group 
consisting of a version number and a manufacture number. 

8. The apparatus according to claim 1, wherein said ID 
code is captured in a register. 

9. The apparatus according to claim 8, wherein said 
register comprises a JTAG ID code register. 

10. The apparatus according to claim 1, wherein said 
apparatus comprises a programmable logic device (PLD) . 

11. The apparatus according to claim 1, wherein said 
metal options are set to indicate an operating voltage of said 
apparatus . 
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12. The apparatus according to claim 1, wherein said 
bond options are set based on a package of said apparatus. 

13. The apparatus according to claim 1, wherein said 
pins are labeled as either a first or a second supply voltage. 

14. The apparatus according to claim 13, wherein said 
pins are labeled as either said first or said second supply voltage 
based on characteristics of said apparatus. 

15. The apparatus according to claim 14, wherein said 
characteristics comprise one or more characteristics selected from 
the group consisting of volatility, price, and density. 

16. A method of selecting one of a number of 
identification codes for a single die and package combination 
comprising the steps of: 

(A) asserting a first or a second voltage level on one 

or more pins of said package; and 

(B) generating said one of a number of identification 
codes in response to said voltage levels on said one or more pins. 
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17. The method according to claim 16, wherein the step 
(B) comprises the sub-steps of: 

(B-l) determining said voltage levels; 

(B-2) determining a state of one or more metal 

options; 

(B-3) determining a state of one or more bond 

options; and 

(B-4) generating an identification code in response 

to a logical combination of the determinations of sub-steps (B-l) 
through (B-2) . 

18. The method according to claim 16, further comprising 
the step of: 

(C) presenting said identification code in response to 
an identification request. 

19. The method according to claim 18, wherein said 
identification request comprises a JTAG ID code instruction. 
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20. An apparatus comprising: 

means for generating a number of identification codes in 
response to a voltage level asserted at one or more pins; and 

means for determining a voltage level to assert at one or 

5 more pins . 
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ABSTRACT OF THE DISCLOSURE 

An apparatus comprising a circuit configured to select 
one of a number of identification (ID) codes in response to a 
voltage level at one or more pins . 
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